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The chief causes of this want of uniformity are :
(1) t nc vague terminology of regulations governing
systems of accounts generally ; (2) absence of suffi-
ciently precise regalations and definitions ; (3) the
increasing sense of the inadequacy of the purely cash
system of accounting. There is little uniformity as
regards the form in which the final accounts are

prepared, and as these accounts are compiled from
data derived from different systems of accounts the I
statistical information thus obtained is not uniform, 
nor is it capable of comparison. Further, the accounts 
do not in every case show the true financial position of
the hospitals concerned.
With regard to No 3 above, this point is one

deserving the serious attention of the authorities of all
the larger hospitals. The weaknesses inherent in a 
system of accounts confined to actual receipts and
payments are fundamental, and can be obviated only
by recourse to a scheme of accounts based on income
and expenditure. The latter system contains a
record, so far as possible, of every step in a transaction ’,
as it takes place. It thus affords protection against !,
negligence or irregularity, recording, as it does, all
items payable or receivable by debits and credits
which must remain on record until properly dis-
charged. It ensures the presentation of the transac-
tions of any given period completely and accurately,
and is necessary for arriving at a correct statement of
the financial position. A system restricted to actual
cash received and paid has the merit of simplicity,
but this advantage is obtained at the cost of com-
pleteness. Further, there is always the possibility
under this system of deferring payments so as to
exclude them from the accounts of the year to which
they properly belong. It is submitted, therefore, that
a system of income and expenditure on well-defined
principles would furnish a stable and homogeneous
basis for statistics ; the statistical returns should
follow the system of accounts and present a true
and full statement of the financial position of the
hospital.
The proper treatment of stores and materials

forms another important question connected with
the accounts of hospitals. It is essential that full and
accurate stores accounts should lre kept in all cases
where materials are purchased for subsequent con-
version or use, and the responsibility for them should
be clearly confined. These accounts should form an
integral part of the bookkeeping system, and should
be so framed as to afford complete touch with the
materials from their purchase to their consumption.
These accounts should be supported by a proper
system of stocktaking undertaken by or under the
direct supervision of an independent stocktaker or an
officer of the hospital who is not in any way responsible
for the custody of the stores. The results of the
stocktaking should be compared with the stores
.accounts and strict investigation made into any
discrepancies. Where the operations of the hospital
include the construction or carrying out of works by
direct labour, it is essential that accurate cost accounts
should be kept. Such accounts should show the
materials used (in values and quantities) and the
labour employed. We need not concern ourselves with
the question of " on cost " or " overhead charges " ;
it is of minor importance in connexion with hospital
accounts at present. The allocation of the labour
charges will be based upon the wage payments, and
the subsidiary documents from which the payments
are made up. The proper allocation of these charges
is a matter which requires careful and constant
supervision. The differentiation of the duties of the
executive officers and departments in such a way that

- the final results of the transactions of each may be
checked by records of account kept independently of
them is a principle strongly advocated. In the larger
hospitals, no doubt, this is done to a certain extent.
As regards the smaller hospitals the expense involved
in the appointment of a separate accountant renders
the full application of this principle impracticable.
Much, however, may be done by a careful arrangement

.of the duties of the various officers.

In regard to the financial relations of the various
departments of a large hospital and other kindred
matters, many important questions arise which
cannot be settled or controlled by general regulations.
It is suggested, however, that all hospitals of sufficient
size and importance should be required to appoint
Hnance committees, with general powers of control,
over all matters of finance and accounts. On the
question of standardisation of hospital accounts and
statistics general opinion is inclined to such standardi-
sation, so far as it can be obtained, both as regards
the system on which the accounts should be kept and
as regards the form of their publication. With regard
to the system of the accounts the writer is firmly
convinced that general principles, such as have been
laid down in this letter, should be clearly defined
by regulation. But the details of the bookkeeping
may need a certain amount of elasticity in order
that they may be adapted to the diversities of local
requirements ; further, it is both unnecessary and
impracticable to attempt to insist upon a stereo-
typed uniformity, provided the careful observance of
the general principle is secured.

Uniformity in the published accounts can be largely
obtained and is most desirable. The possibility of
comparison, even if incomplete, tends to foster
interest in the accounts and to stimulate criticism
and investigation which may lead to substantial
improvements in administration and secure economy
with efficiency.-I am. Sir. vours faithfully.

Nov. 7th, 1922.

J. E. STONE, F.S.A.A., F.R.S.S., F.R. Econ.S.,
Accountant, St. Thomas’s Hospital, London.

ACUTE SUFFOCATIVE &OElig;DEMA OF THE LUNG.

To the Editor of THE LANCET.

SIR,-Dr. de Havilland Hall, in your issue of
Nov. llth, called attention to the value of atropine in
acute suffocative oedema of the lung. Within the last
month I happen to have seen two cases of this some-
what rare condition, in which the effects of the
hypodermic administration of atropine combined with
adrenalin were almost miraculous.
The first case was that of a child of 11 admitted to St.

Mary’s Hospital on Oct. 9th with nephritis, albuminuria, and
h&aelig;maturia, but no dropsy. On Nov. 9th she became very
dyspn&oelig;ic, sitting up in bed and gasping for breath. She
expectorated a pinkish watery fluid containing blood and
some thin frothy mucus. There were coarse moist rates over
the whole of the right lung, and some at the left base;
1/150 gr. of atropine and 3 minims of adrenalin chloride
(i in 1000) were administered hypodermically. This was
soon followed by marked relief of symptoms. The injection
was repeated in four hours, and the next morning she was
comfortable and all the moist sounds had gone. OnNov.13th
there was a recurrence of the oedema of the lungs, which
yielded to the same treatment. She is now making excellent
progress, and has no symptoms, though there is still
alhuminuria.
The second case I saw on Nov. 9th in consultation with

Dr. Keppel Barrett in Kensington. The patient was a
man, aged 30, who had been taken ill the day before with
shortness of breath. This had got steadily worse, and when
T saw him there was orthopncea, he was very distressed and
appeared to be moribund, and was bringing up large
quantities of thin, pink, frothy fluid. There were coarse

bubbling rales over the whole of both lungs, back and front.
The temperature was normal. There was no history of any
previous illness. The urine contained albumin ; 1/100 gr.
of atropine and 10 minims of adrenalin chloride (1 in 1000)
were administered subcutaneously. The relief was almost
immediate. A further injection of 1/150 gr. of atropine and5 minims of adrenalin was given in four hours’ time. The
next day he was quite comfortable and all the moist sounds
ha,d gone. I hear he is now getting on very well.

I have also notes of a case I saw in 1909. A woman,
aged 30, was admitted to hospital for chronic nephritis.
Two days after admission she had an attack of severe
dyspnoea and coughed up large quantities of pinkish
watery fluid. There were coarse bubbling rales over
the left lung, most marked over the upper lobe.
Temperature was normal. She was dry-cupped and
bled, but this gave no relief, and she died with very
distressing dyspnoea. Unfortunately, at that time I
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had no knowledge of the value of atropine and
adrenalin. Post mortem there was general oedema of
the left lung ; the kidneys were small and granular,
weighing 2 oz. and 11 oz. respectively.
The result of treatment by atropine and adrenalin

in this class of case is very striking. The atropine,
doubtless, acts beneficially by diminishing or arresting
the secretion from the bronchioles, but I attach
considerable importance to the administration of
adrenalin as well. Though the pulmonary vessels are
not under the direct control of the vaso-motor

system, the bronchial arteries, which are offshoots of
the systemic circulation, presumably possess vaso-
motor nerves like other systemic arteries. Dr. Brian
Melland, in a paper in which he discusses the treatment
of asthma by’adrenalin (THE LANCET, 1910, vol. i.,
p. 1410), has called attention to this. Administration
of adrenalin will stimulate the sympathetic and thus
cause constriction of the bronchial arterioles, as of
other systemic vessels. Its beneficial effects in this
condition can therefore be readily understood.
The remarkable results of the administration of

adrenalin and atropine would seem to indicate that the
fluid is poured out mainly from the bronchioles rather
than from the capillaries of the alveoli, on which
presumably atropine and adrenalin exert no influence.
I have always associated acute oedema of the lung
with nephritis in some form, and I note that in the
case described by Dr. W. J. Tyson in THE LANCET of
Oct. 21st, albuminuria was present. His case he
regards as an aborted pneumonia, but in my cases Ithere was nothing to suggest this.

T am xTniivQ f" it.’hflllhr

JOHN F. H. BROADBENT.
Seymour-street, Nov. 13th, 1922.

MECHANISM OF THE COCHLEA.

To the Editor of THE LANCET.
SiR,-Mr. G. Wilkinson, in his letter in your issue

of Oct. 21st, has not quite followed the problem that
I have being trying to present. It can be stated as
follows : If a card is held against the teeth of a
revolving wheel (Savart’s experiment), a tone is
heard due to the series of air-shocks produced by
the snapping of the card. If the shocks come slowly
the tone is a low one ; if rapidly, a high one. Now
let the speed of the wheel be rapidly increased. A

rapidly rising tone is heard. Let the succession of
shocks be indicated by a series of upward jerks
along a line as in the figure. The first shook

sets all the resonators in vibration. The second
shock will oppose some of them-if they are still
swinging at the time it comes-and favour others.
The third shock will oppose and favour quite a
different set ; the fourth shock a still different one,
and so on. Under the most favourable circumstances
it takes at least three regularly repeated shocks to
establish any resonance to the acting tone. Here
there are no three shocks at the same interval apart.
Yet the ear hears the rising tone.
The problem can be stated in still another way.

Every resonator has its own period of free vibration.
A blow to this resonator arouses its free vibration.
Each succeeding blow likewise arouses its free vibration.
If the blows in a series come at intervals agreeing with
the period of free vibrations the free vibrations are
summed up and the resonator responds loudly. If the
interval does not agree, the free vibrations conflict and
the resonator responds feebly or not at all. What is
meant by the resonance theory of hearing is that to a
tone or series of blows of a certain frequency that
resonator will respond whose period of free vibration
corresponds to the period of the tone, while the others
will be silent. The unexplained fact that confronts
the theory is that when a series of blows with rapidly
changing interval strikes the ear the result is not
heard as a noise but as a rapidly changing tone. No

theory of the mechanism of the cochlea can maintain
itself until it can explain this fact.

Just this peculiar condition is the most common
one of all, because, as the records show, the series of
puffs from the vocal cords are heard as the tone of the
voice-and this tone is always rising and falling
in speech. A pleasant " Good morning " is heard as
a delightful rise and fall of beautiful tones ; the
resonance theory as at present stated would force it to
be a continuous noise. With the analysis of vowel-
waves according to the Fourier series this has nothing
to do ; any curve, regular or irregular, can be analysed
in this way. In my work on the " Study of Speech
Curves " Dr. Wilkinson will find many examples.

Dr. Hartridge’s very clever apparatus was devised
to show the validity of the resonance theory. It
shows exactly the opposite. If Dr. Hartridge, instead
of keeping the period of his motor regular, will speed
it rapidly up and down all his pendulums will jerk
about in hopeless confusion ; there will be no reson-
ance phenomena. Yet he will hear the buzzing of
the motor as a clear tone that rises and falls. Mr.
Wilkinson is quite right in saying that we should
concentrate on the obvious. The most obvious fact
of all is that the resonance theory of the cochlea cannot
explain the simple fact above stated.

There is another fact overlooked by this theory.
The fibres of the cochlea are heavily damped. The
heavier the damping of a resonator the greater is the
range over which vibrations can be forced on it. With
such heavy damping practically all resonators must
respond to practically all constantly maintained tones.
I suggest to Dr. Hartridge that he replace the metal
weights of his pendulums by visiting cards whose
movements will be heavily damped by the air. Even
with his motor at a constant speed I predict that all
cards will move at all speeds.

T "Tn Gir VAll"’" fail-.hfnllm

I Welb2ck-strect, W. E. W. SCRIPTURE.

THE NORMAL INFANT’S CHEST.

To the Editor of THE LANCET.

SiR,-Dr. Stanley Melville’s letter in your issue-
of Nov. 4th calls for some comment. We did not
suggest that radiologists do not recognise the existence-
of shadows in the normal lung ; but we have been
unable to find in the literature any systematic
description of the appearances of the chest of the-
healthy infant, and until the normal has been deter-
mined the loose writing to which he refers will
inevitably continue.

His suggestion of bandaging the infant to a padded
board is unfortunately impracticable. We fear that-
he has not quite realised the conditions under which
such work must be done. We wish to induce-
mothers to bring their healthy babies to us for examina-
tion ; any suggestion of the use of apparatus or

bandaging would, we believe, quickly cut off our-

supply. Our procedure is to place the infant on its
back upon the couch while its body and limbs are
maintained in position by the mother and nurse. The-
tube is then centred with the greatest care at the level
of the third costal cartilage. The wide variations in
position and size of the heart shadow in our radiograms.
cannot be entirely due, as Dr. Melville appears to
believe, to distortion from faulty position or inaccurate-
centring. Nor can they be due to movement during-
exposure, as is shown by the perfect definition in the
original films.

In our earlier attempts, of which the reproductions in
THE LANCET are examples, we gave insufficient atten-
tion to the position of the head, which, we believe,
is of great importance. We hope to publish later
results in which this defect is to some extent corrected,
but for perfect accuracy a fixing apparatus would be-
required which would immobilise not only the trunk
but also the head and neck.

We are Sir. yours faithfully.

J. HUNTER P. PATON,
A. ROWAND.

St. Andrews Institute for Clinical Research, Fife, Nov. 7th.


